Rabbit farming is a growing industry to satisfy the great demand for food, particularly in developing countries. In this study, out of 450 samples collected from 150 rabbit cases suffering from wry neck, 100 from clinically diseased rabbits and 50 freshly dead ones with a history of wry neck. All cases were subjected to clinical examination, bacterial culture and polymerase chain reaction. 30 samples out of 450 samples were positive for M. haemolytica with an incidence of 6.6% mixed with E.coli (serotypes O78, O26 and O2) and Staph aureus with incidence of 3.3% and 2.2% respectively were concomitantly isolated. In-vitro antimicrobial susceptibility testing showed a wide range of multidrug resistance against penicillins and fluoroquinolones whereas colistin sulphate was the most effective antibiotic followed by chloramphenicol, neomycin and oxytetracycline. The findings of this study revealed that multidrug resistant bacteria constitute a serious problem in commercial rabbiteries in Egypt. PCR technique was done on original samples and it appeared that conventional PCR technique more sensitive than the conventional microbiological technique (CMT). Effective control measures are required to mitigate the economic impact on the rabbit industry and to prevent possible public hazards.
Introduction
Rabbit industry is one of the fastest growing livestock industries worldwide. Domestic rabbits are raised for meat production, fur, laboratory use and/or as pets.
Farming of rabbits for meat production is supported by the continuously growing demand for protein of animal origin (Lebas et al, 1997) . Global production of rabbit meat has been substantially increased from 0.9 million ton in 1990 to more than 1.7 million tons in 2011 and the greatest increases occurred in the last few years (FAO, 2013) . Generally, rabbits have high productivity in terms of breeding, fast growth rate, good carcass quality and superior nutritive properties (Dalle Zetto and Szendro, 2011) . Although the rabbit industry is expected to grow at a faster rate in the coming years, this industry is facing challenges in leveraging this growth rate mainly due to infectious diseases (Langan et al, 2000 and Lennox and Kelleher, 2009) . Bacterial infections in rabbits can negatively influence the body condition and cause high mortality especially during the early months of life. Wryneck (Torticollis) is a fatal condition in rabbits where the head or the neck becomes twisted to one side which may be preceded (or accompanied) with otitis, unsteady gait, incoordination, rolling or movement in circles (Harcourt Brown, 2002) . Torticollis is multifactorial in origin and likely results from bacterial infections, encephalitozoonosis, cerebral larva migrans or trauma to the central nervous system (Kunstyr and Naumann, 1985 and Vernau et al, 2007) . Mannheimia haemolytica (M. haemolytica) is a Gram negative, bipolar, hemolytic aerobic bacteria which was considered a member of normal flora of the upper respiratory tract of rabbits (Ajuwape and Aregbesola, 2002) .
Recently, M. haemolytica was isolated from respiratory tract problems of different birds and rabbits (Abdel- Aziz, 2000; Vipasha et al, 2004 and Rougier et al, 2006) . Although it is commonly seen and most commercial rabbits affected with this condition are culled, little is known about the prevalence of bacterial agents (except for Pasteurella Multocida) associated with wry neck in domesticated rabbits. Importantly, treatment of wry neck in rabbits requires long term use of high doses of antibiotics which is neither efficient nor cost-effective in commercial rabbit production (Patton et al, 2008) and may accelerate the emergence of antimicrobial resistance which is a major problem worldwide both in veterinary and human medicine (Garcia-Alvarez et al, 2012). Furthermore, several zoonotic bacteria of rabbits origin can be transmitted either directly (i.e., through bites, consumption of foods) or indirectly (i.e. through exposure to excretions) to humans with serious health consequences (Mani and Maguire, 2009; Rodriguez et al, 2006; Sampasa et al, 2012 and Swennes et al, 2012) . In under-resourced countries like Egypt, rabbit production is increasing to secure food and to increase farmer's incomes. Therefore the goal of this study was planned to isolate and characterize Mannheimia haemolytica associated mainly with wry neck in rabbits in Egypt. Testing the antimicrobial sensitivity of the isolated M. haemolytica to different antimicrobial agents and comparison between the sensitivity of standard method of isolation and PCR technique.
Materials and methods Samples
A total of 450 samples were collected aseptically from rabbits of different ages from private farms of different governorates of Egypt. The surveillance was targeted mainly to rabbit farms with a history of wry neck (100 cases from clinically ill rabbits and 50 cases from recently dead ones) at different governorates in Egypt. Collected samples included nasal and ear swabs from diseased rabbits and internal organs (heart, liver, lungs, brain and/or bone marrow) from recently dead rabbits. Postmortem examination was carried out for the dead rabbits.
Bacteriological examination
All the collected samples were preenriched in buffered peptone water (Oxoid Ltd, UK) and incubation at 37°C for 24 hours. Thereafter, a loopful of each broth culture was inoculated onto blood agar, MacConkey agar, XLD agar (Oxoid Ltd, UK), Eosin methylene blue agar and Baird parker agar (HiMedia Laboratories, Mumbai, India) then incubated at 37 °C for 24 hours. Selected colonies were identified morphologically, microscopically and biochemically according to the standard protocols (Holt et al, 1994 Deressa et al,  2010) . Amplification reactions were performed in a volume of 25 µl/reaction containing 12.5 µl of Emerald Amp PCR Master Mix (Takara, Shuzo, Kyoto, Japan) and the PCRs were done in a T3000 Biometra thermal cycler. The resulting amplicons were separated by 1-2% agarose gel electrophoresis (Applichem GmbH, Germany). To determine the size of DNA fragments, 100 bp or 100 bp plus DNA Ladder (Qiagen GmbH, Germany) was used. The gel was photographed by a gel documentation system (Alpha Innotech, Biometra) and the data was analyzed through computer software. 
Results and discussion
Bacterial infections cause severe economic losses in rabbit industry particularly in developing countries.
In this study we describe isolation, identification and antibiotic susceptibility of bacteria isolated from commercial rabbits in Egypt. In this study bacteriological examination of 450 rabbit samples collected from 150 rabbit cases (100 clinically ill rabbits and 50 from recently dead ones) at different governorates in Egypt had wry neck (torticollis) as a common clinical sign in addition to rhinitis, conjunctivitis, diarrhoea and/or sudden death with a history of high morbidity and mortality narrated by the owner, in addition to, postmortem examination of the dead rabbits showed septicaemia, pinpoint necrotic foci in liver, pneumonia and/or pale kidneys, revealed 6 .6% positive isolation of M. haemolytica. (Table3) In contrast to our findings, higher prevalence of S. aureus (9.6%) and E. coli (9.6%) than M. haemolytica (0.9%) was reported in pet rabbits suffering from snuffles in France and the United Kingdom Rougier et  al (2006) . Surprisingly, the frequent E. coli serotype in this study was serotype O78 that has been frequently associated with extraintestinal disorders, such as septicaemia, airsacculitis and pneumonia in poultry, livestock, and humans (Moulin et al, 2007) . On the contrary, serotypes O26 and O2 have been isolated from feces and cecal contents of healthy and diarrheic rabbits (Blanco et al,  1996; Blanco et al, 1994 and  Peeters et al, 1988) and some members of serotypes O26 could transmit to humans causing diarrhea or hemorrhagic colitis (Pollock et  al, 2011) . Results of in-vitro sensitivity testing showed that 74 to 96% of the isolated bacteria were significantly resistant (p values <0.0001) to penicillins (penicillin, ampicillin and amoxicillin), fluoroquinolones (ciprofloxacin, enrofloxacin and danofloxacin), gentamycin and/or SXT as shown in (Table 6) . Colistin sulphate was found to be the most effective antibiotic against 86% (n=47/55) of the tested bacteria followed by chloramphenicol (80%, n= 44/55), neomycin (69%, n=38/55) and oxytetracycline (62%, n=34/55). Results of in-vitro sensitivity testing disagree with those reported previously by other research workers where penicillin, gentamycin and SXT were effective against different bacterial isolates in laboratory rabbits (Scheld, 1983) and similar findings were reported from pet rabbit respiratory disease [12] . Nevertheless, Badr et al (2008) who recorded that Antibiotic sensitivity testing of the isolated bacterial agents revealed high susceptibility to ciprofloxacin and norfloxacine followed by gentamycin and colistin sulphate. Our results are partially in accordance with previous study which showed that M. haemolytica were resistant to ampicillin, SXT, gentamicin and ciprofloxacin but were sensitive for chloramphenicol and amoxicillin/clavulanic acid (Poeta et al, 2010) . It is worth pointing out that laboratory and pet rabbits may be not exposed to (or under pressure of) antibiotics as much as the commercial rabbits. The observed multidrug resistance in this study is probably as a result of the massive misuse/overuse of antibiotics for treatment of diseases in rabbits in Egypt.
Results of PCR technique revealed that 31 out of 150 (21%) samples were positive by PCR. While, 30 out of 150 (20%) were positive for P. haemolytica by conventional method of isolation. (Figure 1) . The results of the current study showed also that the PCR was more sensitive than the culture method (Table 7) which is in accordance with previous studies (Ennaji et al,  2009 and Mason et al, 2001) . Nevertheless, because of the insufficiency of the data, the poor rate of isolation due to prior treatment of rabbits with antibiotics could not be ruled out. 
CONCLUSION
It could be concluded that M. haemolytica is a potent pathogen that might threaten rabbit flocks as the microorganism can complicate other bacterial pathogens in rabbits which lead to increase the severity of infection. So, efforts should be paid to control the infection by applying strict hygienic measures of biosecurity in rabbit farms in association with good management and avoid exposure to stress factors which all take apart in controlling the infection in rabbit colonies. Taken together, multidrug resistant M. haemolytica are common in torticollis in rabbits. The wide range of drug resistance described here is a real challenge for rabbit industry and may be considered a serious public health problem. Further investigations should continue to characterize the antibioticresistance genes and the epidemiology link between rabbits and other farm animals and human. To reduce the emergence of multidrug resistant bacteria (1) public health awareness and hygiene measures should be the first line of defence against infectious diseases in rabbit's farm.
(2) Autogenous vaccines may be a worthwhile approach particularly in endemic regions. (3) Although practically difficult, chemotherapy should be the last resort of treatment and it is strongly recommended to make an antibiogram for the isolated bacterium before starting therapy.
